The effect of the administration of intravenous suxamethonium (1·5 mgjkg) on serum potassium was measured in 37 children, whose ages ranged from one month to 16 years. In all patients anaesthesia was induced with thiopentone, and maintained with nitrous oxide and oxygen.
INTRODUCTION
An elevation of serum potassium levels following the administration of depolarizing muscle relaxants in adults has been recognized for many years. Paton (1956) reported this change and demonstrated that the phenomenon was due to release of potassium from muscle, and not due to sympathetic activity or adrenaline release.
The realization that an abnormal increase in serum potassium, which may lead to cardiac arrhythmias and ventricular fibrillation, occurs in certain patients has promoted renewed interest in the phenomenon. Patients especially at risk include those who have sustained burns (To!mie, ]oyce and Mitchell 1967), massive trauma (Mazze, Escue and Houston 1969) , major neurological damage (Cooperman, Stroebel and Kenne1l1969, Stone, Beach and Hamelberg 1970 , Tobey et al. 1972 , and also those patients with chrcnic renal failure (Roth and Wiithrich 1969) , although the risk to renal patients with normal serum potassium levels preoperatively has not been confirmed (Koide and Wand 1972) .
Certain aspects of the response of children to suxamethonium differ from those of adults. Neonates show qualitative differences to adults in their response to suxamethonium (Stead 1955 , Churchill-Davidson and Wise 1963 . The duration of action of the drug increases with age (Lim, Davenport and Robson 1964, Nightingale, Glass and Bachmann 1966) , and the incidence of muscle pains after suxamethonium is much lower in children (Bush and Roth 1961) . This study was undertaken, therefore, to assess the extent of the potassium release caused by the drug in children.
METHOD
Thirty-seven children presenting for elective minor surgery were studied. Their ages ranged from one month to 16 years. All were otherwise healthy.
No premedication was given to four patients. The other children were given either trimeprazine tartrate (1·5 mgjkg to a maximum of 30 mg) orally four hours preoperatively, followed by morphine sulphate (0'2 mg/kg) and atropine (20 flgjkg) intramuscularly one hour preoperatively; or pethidine (1 mg/kg) and atropine (20 fLg/kg) intramuscularly one hour preoperatively. 
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Anaesthesia was induced with thiopentone (4 mg/kg) given intravenously, using veins either on the dorsum of the hand or the palmar aspect of the wrist. While anaesthesia was maintained with nitrous oxide and 30 per cent oxygen, administered through a face-piece, a 21 s.w.g. needle was inserted into the long saphenous vein at the ankle. Approximately one minute after the induction of anaesthesia a control blood sample was slowly aspirated, using minimal compression of the calf.
Suxamethonium chloride (1·5 mg/kg) ,vas then administered intravenously, using the first needle. The same batch of suxamethonium was used throughout the study and the drug was kept refrigerated until use.
The degree of muscular fasciculations was noted as nil, mild, or marked. An endotracheal tube was inserted and anaesthesia maintained with nitrous oxide and 30 per cent oxygen, using controlled ventilation, whilst further blood samples were taken. These were collected at one, two, three and four minutes after the administration of the drug. Further samples were not collected because of the return of neuromuscular activity, and the need to administer a further d~se of suxamethonillm or a non-depolarizing muscle relaxant.
The blood samples, each of 1·5-2 ml, were collected in lithium heparin tubes. They were immediately taken to the laboratory, where the serum was separated within 30 minutes of the original collection. If haemolysis was noted in any sample, all the results from that patient were discarded.
Serum potassium levels were measured llsing an E.E.L. flame photo meter. The results obtained from control samples in this laboratory are reproducible within the range ==0 ·12 mEq/1.
RESULTS
Thirty-seven children were studied. The results are shown in Table 1. In the age group under five years there was a significant change from the mean control serum potassium level, 4·09 ±O· 24 mEqjl, to the maximum attained mean level of serum potassium, 4·32±O·42 mEq/1. In the other age groups, or in the 37 children considered as a single group, there was no significant difference between control and post-suxamethonium levels.
The individual maximum changes seen in serum potassium varied from -0'4 mEq/l to +0·9 mEq/1. Fourteen children (37·5 per cent) showed a fall in serum potassium, and only nine (24 per cent) showed a rise of 0·4 mEq/l or more. 
. _ ----After premedication with trimeprazine, morphine and atropine, 61 per cent of 18 children showed a rise in serum potassium when given suxamethonium. This compares with 60 per cent of the 15 children giV(n pethidine and atropine and 50 per cent of the four children given no premedication (Table 2) . There was no statistical difference between these groups.
Anaesthesia and Intensive Care, Vol. JJ, XiJ. 2, _,lay, 1!l7.J In six children no fasciculations were observed. An increase in serum potassium levels after suxamethonium was seen in four (66 per cent) of these. Such an increase was also seen in 18 (72 per cent) of the 31 children in whom fasciculations were noted, including five (71 per cent) d the seven children whose fasciculations were marked (Table 3) . Again, there was no statistical difference between the groups. 
DISCUSSION
Most authors studying levels of serum potassium after the administration of suxamethonium to healthy adults have found mean increases of the order of 0·5 mEqjl Wiithrich 1969, Weintraub, Heisterkamp and Cooperman 1969) . These changes appear to be dose-dependent (Schaner et al. 1969) . At the dose of suxamethonium used in this study one would expect such changes to be maximal.
However, only in the children in the group aged five years and less was there a mean significant change, 0·23 mEqjl, in serum potassium after the 8Uxamethonium.
Only 24 per cent of all the children showed an increa"e of 0·4 mEq/1 or more. However, such an increase was seen in 60 per cent of the adults studied by Evers and his colleagues (Evers, Racz and Dobkin 1969) , using a dose of 1 mg/kg of suxamethonium. The more rapid circulation time of the younger children, with a consequen1 "potassium surge", may partly explain the mean significant change seen in this group, but not in the older children.
It is well recognized that the use of thiopentone as an induction agent is associated with a decrease in serum potassium (Stevenson 1960) , and with a smaller increase in the ion after suxamethonium than with other induction agents (Stovner, Endresen and Bjelke 1972). However, using thiopentone, workers have reported significant changes in adults (Mazze et al. 1969 , Evers et al. 1969 . The fall in serum potassium levels seen in 14 cases in the present study may be attributable to the greater effect of thiopentone in these children.
Stovner and his colleagues (1972) suggested that premedication may influence subsequent changes in serum potassium. This present study, however, supports the findings of Evers and his colleagues (1969) that different premedicant drugs did not appear to affect later potassium changes.
The presence or severity of fasciculations could not be correlated with serum potassium levels. It has been suggested that the suppres-SIOn of fa8ciculations prevent suxamethonium hyperkalaemia (Aldrete, Zahler and Aikawa 1970), but such suppression may also reduce depolarization.
In conclusion, increases in serum potassium levels after suxamethonium were found to be less common and of smaller magnitude in children than has been reported in adults. However, individual children do show marked increases; in burnt children these have been shown to be abnormally high (Brown and Bishop 1970) . For this reason, the same precautions in the use of suxamethonium must be taken in children at risk from hyperkalaemia as in adults with similar lesions.
